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INTRODUCTION 


Pohnpei  is  the  major  island  in  the  Pohnpei  Island  group  in 
the  Federated  States  of  Micronesia,  eastern  Caroline 
Islands.  It  is  heavily  forested,  and  knowledge  of  the  soils  and 
extent  and  composition  of  the  vegetation  is  needed  for  land- 
use  planning.  To  fill  these  needs,  a  formal  agreement  was 
drawn  up  between  the  High  Commissioner  of  the  Trust  Terri- 
tory of  the  Pacific  Islands  and  two  agencies  of  the  U.S. 
Department  of  Agricuhure — the  Soil  Conservation  Service 
and  the  Forest  Service.  Eleven  vegetation  maps  of  Pohnpei 
are  the  product  of  the  study  mandated  by  this  agreement. 
These  maps,  prepared  by  the  Forest  Service  in  cooperation 
with  the  Government  of  Pohnpei,  are  intended  to  serve  as  a 
working  tool  for  planning  and  forest  resource  management 
and  to  provide  a  basis  for  timber  volume  surveys. 

This  bulletin  describes  the  different  vegetation  types,  their 
ecological  function,  and  uses,  and  includes  the  vegetation 
maps. 


GEOGRAPHY  AND  CLIMATE 


Pohnpei  is  a  high  volcanic  island  located  near  the  eastern 
end  of  the  Caroline  Island  group  in  the  Pacific  Ocean  (lat. 
6°54'N.,  long.  15S°  14' E.)  (fig.  J).  It  lies  about  660  km  (415 
statute  mi)  north  of  the  equator  and  about  4983  km  (3115 
statute  mi)  southwest  of  Hawaii.  The  island  is  roughly  circu- 
lar and  has  a  diameter  of  about  23  km  (14  statute  mi),  with  a 
total  area  of  about  35,500  ha  (87,693  acres).  In  1985,  the 
population  of  Pohnpei  was  about  29,000. 

The  island  is  steep,  mountainous,  and  heavily  forested  in 
the  interior.  Eleven  peaks  rise  more  than  600  m  (1970  ft) 
above  sea  level,  and  Mount  Nahnalaud  is  about  800  m  (2625 
ft)  above  sea  level.  About  60  percent  of  the  island  is  moun- 
tainous and  20  percent  is  characterized  by  rolling  hills  and 
plateaus.  The  remaining  areas  are  coastal  bottom  lands  (5  pet) 
and  mangrove  swamps  (16  pet).  More  than  33  percent  of  the 
island  supports  food-tree  crops  and  another  56  percent  is 
forested  (figs.  2  and  3). 

Pohnpei  is  hot  and  humid.  The  mean  annual  temperature 
in  Kolonia — the  capital — is  27  °C  (81  °F).  Temperatures  vary 
little  from  month  to  month.  The  mean  annual  rainfall  is  4820 
mm  (190  in),  but  January  and  February  are  slightly  drier  than 
average. 


Although  Pohnpei  lies  outside  the  main  paths  of  severe 
tropical  disturbances  and  typhoons,  such  storms  occasionally 
hit  the  island,  damaging  crops,  trees,  and  dwellings.  The  most 
destructive  typhoon  in  recent  years  struck  Pohnpei  in  1905, 
when  all  coconut  plantations  were  destroyed  and  most  build- 
ings damaged. 


SURVEY  METHODS 


Pohnpei's  vegetation  types  were  identified  and  delineated 
on  black  and  white  photographs  taken  in  1975  at  a  nominal 
scale  of  1:8,000.  Since  1975,  many  natural  forest  areas  have 
been  converted  to  agroforest  by  the  planting  of  breadfruit, 
coconut,  mango,  banana,  and  other  food  crops.  Although  it 
was  not  possible  to  update  the  map  to  account  for  this 
land-use  conversion,  its  impact  has  been  estimated  from 
ground  sampling.  The  area  figures  were  adjusted  to  reflect  the 
substantial  land-use  changes  that  have  occurred  since  1975 
(table  1),  the  year  the  aerial  photography  was  completed. 

Vegetation  differences  can  often  be  recognized  by  examin- 
ing photographs  stereoscopically  for  differences  in  tone,  tex- 
ture, and  image  patterns.  In  some  cases,  individual  plants  may 
be  recognized  by  their  distinctive  shape.  Thus,  after  compar- 
ing photoimagery  with  ground  conditions  in  the  field,  a 
skilled  interpreter  can  become  fairly  proficient  at  recognizing 
vegetative  types  on  aerial  photos.  Overall  accuracy  will 
depend  on  the  scale,  age,  and  quality  of  the  photographs;  the 
skill  of  the  interpreter;  degree  to  which  the  types  differ  in 
image  characteristics;  and  the  amount  of  ground  checking  by 
the  interpreter. 

Before  mapping  could  begin,  a  vegetative  classification 
scheme  was  needed.  Because  much  of  the  island  is  inaccessible 
by  road  and  funds  were  limited,  vegetation  types  were  re- 
stricted to  those  that  could  be  recognized  on  the  photos 
without  intensive  ground  checking.  In  addition,  type  charac- 
teristics were  hmited  to  those  useful  to  foresters  and  land-use 
planners. 

After  considerable  field  reconnaissance,  the  classification 
scheme  presented  in  this  paper  was  adopted.  Types  were 
delineated  on  the  photos  after  stereoscopic  examination  and 
ground  checking  along  roads  and  trails.  Then  the  photos  were 
edited  and  sent  to  the  Engineering  Geometronics  Section  of 
the  Forest  Service's  Pacific  Southwest  Regional  Office,  for 
transfer  to  base  maps  and  measurement  of  type  area  (tables  I 
and  2). 
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Figure  1 — The  island  of  Pohnpei,  Feder- 
ated States  of  Micronesia,  is  located  near 
the  eastern  end  of  the  Caroline  Island 
group. 
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Table  I — Area  of  Pohnpei  by  land  class  and  ivpe.  1983 


Figure  2— Percentage  of  areas  in  land  classes  in  Pohnpei  State,  Fed- 
erated States  of  Micronesia,  as  adjusted  in  1983. 
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Figure  3— Percentage  of  approximate  areas  in  the  forest  class,  by 
adjusted  vegetation  type,  Pohnpei  State,  Federated  States,  of 
Micronesia,  in  1983.  The  three  types  not  shown  (atoll,  plantation,  and 
dwarf  forest)  together  make  up  less  than  0.1  percent  of  the  forest 
class. 


Area 

Land  class  and  type 

Symbol 

Initial 

Adjusted' 

—  Hectares  (acres) — 

Forest: 

Upland  forest 

UP 

1 7,096 

12.548 

Palm  forest 

PO 

1,729 

1.383 

Swamp  forest 

sw 

426 

214 

Mangrove  forest 

MN 

5,525 

5,525 

Atoll  forest 

AT 

6 

6 

Plantation  forest 

PF 

6 

6 

Dwarf  forest 

DF 

1 

1 

Total  forest 

24.789 

19.683  (48.637) 

Secondary  Vegetation: 

SV 

2.766 

1,843  (4,554) 

Agroforest: 

Agroforest 

AG 

946 

1.945 

Agroforest  w/coconuts 

AG  CO 

4.766 

9.796 

Coconut  plantation 

CO 

124 

124 

Total  agroforest 

5,836 

11,865  (29,318) 

Nonforest: 

Marsh,  freshwater 

M.F 

149 

Marsh,  saline 

M.S 

29 

Grasslands 

G 

1,476 

Cropland 

C 

79 

Urban 

U 

180 

Urban  with  Agric. 

U/AG 

62 

Barren 

B 

2 

Water 

W 

125 

Total  nonforest 

2.102 

(5,194) 

Total  area 

35,493 

(87,703) 

'Adjusted  by  the  proportion  of  field  plots  that  were  mapped  as  forest  or 

secondary  vegetation,  but  found  to  be  aj 

roforest  in  1983. 
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Table  2 — Area  of  forest  land  by  size  and  density  classes.  Pohnpei,  1983 


Size 

Density  class' 

Type 

class^ 

Low 

Medium 

High 

Total' 

I  InlanH  fnrp^t 

0 

0 

0 

11 

1 1 

(27) 

Tlnl^nrl  fnrf^t 

1 

478 

2,875 

4,205 

7,558 

(18,676) 

U  pidllU  1  Ul  CM 

2 

5! 

722 

4,206 

4,979 

(12,304) 

\^  n  n  o  rr\  vp 

0 

0 

10 

225 

235 

(581) 

ivia  1  IK'  U  V c 

1 

8 

53 

3,423 

3,484 

(8,609) 

\A  Q  n  *Ti"rt  \/p 
IVlallgl  U  VC 

2 

9 

66 

1,731 

1,806 

(4,463) 

1  aim  lUICdl 

1 

0 

176 

1,207 

1,383 

(3,417) 

oWallip  lUICal 

1 

2 

47 

58 

107 

(264) 

Swamp  forest 

2 

2 

33 

72 

107 

(264) 

rt  LUIl  I U 1  CM 

1 

0 

0 

6 

6 

(15) 

Plantation  forest 

1 

0 

0 

6 

6 

(15) 

Dwarf  forest 

0 

0 

0 

1 

1 

(2) 

Total  forest 

19,683 

(48,637) 

'Crown  closure  of  main  canopy:  Low  <30  pet;  medium  30-70  pet;  high  >70  pet. 
^0 — Short,  shrub-like  trees  smaller  than  12.5  cm  (5  in)  in  d.b.h. 
1  — Trees  averaging  less  than  30  cm  (12  in)  in  d.b.h.  but  12.5  cm  (5  in)  or  more  in 
d.b.h. 


2 — Trees  averaging  30  cm  (12  in)  or  more  in  d.b.h. 

'Areas  have  been  reduced  to  reflect  conversion  to  agroforest.  The  adjustment  is 
based  on  the  proportion  of  field  plots  mapped  as  forest  on  1975  photos  but  found  to 
be  agroforest  in  1983. 


TYPE  CLASSIFICATIONS 


For  mapping  purposes,  the  island  of  Pohnpei  was  divided 
into  four  broad  classes:  forest,  secondary  vegetation,  agrofor- 
est, and  nonforest  (Jig.  2). 

Forest — The  forest  class  includes  seven  types: 

Upland  (UP) 

Palm  forest  (PO) 

Swamp  forest  (SW) 

Mangrove  forest  (MN) 

Atoll  forest  (AT) 

Plantation  forest  (PF) 

Dwarf  forest  (DF) 

Secondary  vegetation  (SV) — Secondary  vegetation  in- 
cludes vines,  shrubs,  and  small  trees  on  recently  disturbed 
areas. 

Agroforest  (AG) — Areas  under  cultivation  for  fruit  and 
other  food-crop  trees  and  plants  are  in  the  agroforest  class. 
Coconut  plantation  (CO) 

Nonforest — Nonforest  areas  including  marshes,  grass- 
lands, and  areas  developed  for  urban  use. 
Marsh  (M) 

Grassland  or  savanna  (G) 
Cropland  (C) 
Urban  (U) 
Barren  (B) 
Water  (W) 


Forest  types  have  been  further  subdivided  into  size  and 
density  classes  (table  2)  identified  by  these  codes: 


Code 

Size  class 

0 

Short,  shrub-like  stands  smaller  than  12.5  cm  (5  in)  in  diame- 

ter at  breast  height  (d.b.h.) 

1 

Trees  averaging  less  than  30  cm  ( 12  in)  in  d.b.h.  but  12.5  cm  (5 

in)  or  more  in  d.b.h. 

2 

Trees  averaging  30  cm  (12  in)  or  more  in  d.b.h. 

Code 

Density  class 

H 

High — crown  closure  of  main  canopy  over  70  percent 

M 

Medium — crown  closure  of  main  canopy  between  30  and  70 

percent 

L 

Low — crown  closure  of  main  canopy  less  than  30  percent 

On  the  maps,  vegetative  areas  are  numbered  and  identified 
by  symbols  in  the  legends  (table  3).  In  each  symbol  the 
vegetation  type  is  shown  first,  followed  by  the  size  class  and 
density  class.  For  example,  MNIH  indicates  mangrove  less 
than  30  cm  (12  in)  in  d.b.h.,  with  high  density.  Where  possible, 
dominant  species  are  indicated.  In  such  cases,  the  density  class 
is  followed  by  a  period,  then  by  one  or  two  letters  from  the 
genus  name,  as  in  MNIH.S  when  Sonneratia  alba  makes  up 
at  least  20  percent  of  the  mangrove  stand.  Occasionally, 
two-storied  stands  were  identified,  usually  with  a  sparse  main 
canopy  and  an  understory  of  secondary  vegetation.  For 
example,  UP2L/SV.H  would  indicate  an  overstory  com- 
posed of  scattered  trees  of  upland  species  overtopping  secon- 
dary vegetation  with  a  Hibiscus  tiliaceus  component. 
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Table  3 —  Vegetation  type  codes  used for  Pohnpei,  Federated  States  of  Micronesia,  by  land  class' 


Vegetation  types,  subtypes  and 

Vegetation  types,  subtypes  and 

Land  class 

Vegetation  codes 

components 

Land  class 

Vegetation  codes 

components 

Forest 

UP 

Upland  forest,  various  size  and 
density  classes  apply 

PF 

Plantation  forest,  various  size 
and  density  classes  apply 

UP/SV 

Secondary  vegetation  understory 

DF 

Dwarf  or  moss  forest,  various 

UP/SV.H 

Hibiscus  understory 

size  and  density  classes  apply 

UP/SV.V 

Vine  understory 

Secondary 

SV 

Secondary  vegetation,  size  and 

UP/SV.H. V 

Hibiscus  and  vine  understory 

vegetation 

density  classes  do  not  apply 

UP/SVS 

Shrub  understory 

SVBB 

Bamboo  component 

UP/SVVBB 

Vine  and  bamboo  understory 

SVH 

Hibiscus  component 

UP.PO 

Palm  forest  component 

sv.v 

Vine  component 

UPPO.I 

Ivory  nut  palm  component 

SVVH 

Vine  and  hibiscus  components 

UP.PO/SV 

Palm  component,  with  secon- 
dary vegetation  understory 

Agroforest 

AG 

AG/SV 

Agroforest 

Secondary  vegetation  understory 

UP.PO/SV.H 

Palm  component,  with  Hibiscus 
understory 

AG.CO 
CO 

Coconut  component 

Coconut  plantation,  various  size 

PO 

Palm  forest,  various  size  and 

and  density  classes  apply 

density  classes  apply 

Nonforest 

M.F 

Freshwater  marsh 

PO/SV 

Secondary  vegetation  understory 

MFC 

Freshwater  cultivated  marsh 

PO/SVH 

Hibiscus  understory 

M.FP 

Freshwater  Phragmites  marsh 

PO.I 

Ivory  nut  palm  component 

M.S 

Saline  marsh 

PO.UP 

Upland  forest  component 

G 

Grassland 

sw 

Swamp  forest,  various  size  and 
density  classes  apply 

G.B 
G.CA 

Barren  component 
Abandoned  cultivation 

sw/sv 

Secondary  vegetation  understory 

G.D 

Disturbed  lands 

SW/SV.H 

Hibiscus  understory 

G.F 

Fern  component 

SW/MN.N 

Nypa  palm  understory 

G.G 

Grass  component 

MN 

Mangrove,  various  size  and  den- 
sity classes  apply 

G.P 
G.S 

Pandanus  component 
Shrub  component 

MN.N 

Nypa  palm  component 

C 

Open  cultivation 

MN.S 

Sonneratia  component 

U 

Urban  land 

MN.R 

Rhizophora  component 

U/AG 

Agroforest  inclusions 

MN.X 

Xylocarpus  component 

U/C 

Cropland  inclusions 

MN.SW 

Swamp  forest  component 

U/SV 

Secondary  vegetation  inclusions 

MN.D 

Evidence  of  disturbance 

w 

Includes  fresh,  saline,  and  bays 

M  IN  /  a  V.  b 

Shrub  understory 

AT 

Atoll  forest,  various  size  and 
density  classes  apply 

'NOTES: 

Size  classes  and  density  codes  are  only  used  in  the  forest  class  and  with  the  coconut  plantation  type. 

Various  combinations  of  components  are  used,  especially  within  the  grassland  type,  as  with  G.B.F.P  or  grassland  with  barren,  fern,  and  pandanus  components. 
All  components,  inclusions,  or  understory  species  must  be  present  on  at  least  20  percent  of  the  mapped  area. 
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VEGETATION  TYPE 
DESCRIPTIONS 


A  detailed  description  of  land  classes  and  primary  types  is 
given  below.  Classes  are  described  by  habitat  and  major 
overstory  and  understory  species.  Scientific  names  of  dico- 
tyledonae  follow  those  by  Fosberg  and  others  (1979).  Palm 
nomenclature  follows  that  of  Moore  and  Fosberg  (1956).  A 
partial  list  of  Pohnepian  plants  is  presented  in  table  4. 


Forest 

Upland  Forest  (UP) 

At  one  time,  the  uplands  of  Pohnpei  were  almost  com- 
pletely covered  with  native  forests.  Many  of  these  forests  have 
been  converted  to  agroforest  or  secondary  vegetation,  at 
lower  elevations.  At  higher  elevations,  however,  much  of  the 
native  forest  still  remains. 

Although  the  composition  of  upland  forests  is  quite  varia- 
ble, only  the  palm  species  are  consistently  identifiable  on 
aerial  photos.  Where  these  occur  in  relatively  pure  stands, 
they  are  delineated  and  identified  as  palm  forest  (PO).  When 
palms  are  only  a  component  in  a  mixed  forest  type,  it  is 
identified  as  UPIH.PO.  Much  of  the  coastal  forest  has  been 
converted  to  agroforest.  Many  remaining  stands  are  heavily 
disturbed.  In  such  stands,  secondary  vegetation  typically 
occurs  under  a  scattered  overstory  of  Mangifera  indica,  Albi- 
zia  falcataria,  and  Adenanthera  pavonina — all  introduced 
species. 

Dominant  species  in  the  lower  elevation  native  forests 
include  Campnosperma  brevipetiolata  and  Elaeocarpus  caro- 
/;>7eraw(Hosokawa  1954).  The  palm  Exorrhizaponapensis  is 
also  abundant.  Patches  of  Parinari  lamina  and  Eugenia  caro- 
linensis  are  common  in  some  areas.  Other  large  trees  include 
Parkia  korom,  Palaquium  karrak,  Myristica  insularis,  Cin- 
namomum  carolinense,  Ficus  tinctoria,  Barringtonia  race- 
mosa.  Terminalia  carolinensis,  and  Cynometra  ramiflora. 

Small  trees  under  15  m  (5Q  ft)  in  height  include  Pandanus 
cominsii,  Aglaia  ponapensis,  Pandanus  spp.,  Eugenia  stele- 
chant  ha,  Ptychosperma  spp.,  Glochidion  marianum,  Claox- 
ylon  carolinianum,  and  Discocalyx ponapensis.  The  tall  herb 
Alpinia  carolinensis  is  also  common. 

Above  300  m  (980  ft),  Parkia  korom,  Cynometra  rami- 
flora, Ptychosperma  spp.  and  Alpinia  carolinensis  become 
less  common,  and  above  450  m  (1470  ft)  Parinari  laurina, 
Ficus  tinctoria,  Myristica  insularis,  and  Elaeocarpus  caroli- 
nensis begin  to  disappear.  The  other  listed  species  can  be 
found  up  to  600  m  (1970  ft)  in  elevation.  Above  600  m,  only 
Campnosperma  grows  to  10  m  (30  ft)  tall  and  Clinostigma  to 
12  m  (40  ft).  Other  trees  tend  to  be  shorter  and  stunted. 
Epiphytes,  especially  mosses,  are  abundant.  This  type  inter- 
grades  into  dwarf  forest  (DF). 


Palm  Forest  (PO) 

Palm  forests  of  pure  or  nearly  pure  native  palm  species  are 
found  at  higher  elevations  on  Pohnpei.  Kochop  (Clinostigma 
ponapensisj  is  the  most  common  species  between  450  and  600 
m  ( 1 470  and  1 970  ft)  and  attains  a  height  of  25  to  30  m  (80- 1 00 
ft).  Ptychosperma  hosinoi  and  kattai  (P.  ledermanniana)  are 
also  present.  At  lower  elevations,  clumps  of  ivory  nut  palm 
(Metroxylon  amicarum)  occur  in  wet  areas. 

Swamp  Forest  (SW) 

Swamp  forests  are  found  in  low-lying  fresh  water  areas 
inland  of  the  mangroves,  in  river  bottoms,  and  elsewhere 
where  the  water  table  is  high.  Species  common  along  rivers 
inland  of  mangroves  include  Heritiera  littoralis  and  Cynome- 
tra ramiflora.  The  most  common  trees  found  on  inland  boggy 
areas  are  Terminalia  carolinensis,  Campnosperma  brevipetio- 
lata, Pandanus  cominsii,  and  Barringtonia  racemosa,  in  order 
of  decreasing  relative  size  (Hosokawa  1952).  Metroxylon 
amicarum  is  sometimes  present  as  an  emergent  species  but  is 
more  commonly  seen  in  patches  associated  with  marsh  areas. 

Hosokawa  (1952)  and  Stemmerman  and  Proby  (1978) 
recognized  hibiscus  swamp  as  a  separate  forest  type,  but  this 
vegetation  survey  did  not.  Though  Hibiscus  tiliaceus  often 
grows  in  swampy  places,  it  is  not  confined  to  such  habitat  and 
is  a  common  component  of  secondary  vegetation. 

Mangrove  Forest  (MN) 

Mangroves  consist  of  trees  with  roots  periodically  inun- 
dated with  sea  water.  On  Pohnpei,  mangroves  occur  along 
lower  portions  of  rivers  and  streams  and  their  mouths,  and  on 
coastal  mud  flats  and  some  offshore  islets.  Where  the  stands 
are  developed,  trees  may  reach  1 5  to  30  m  (50-100  ft)  in  height. 
The  mangrove  type  can  be  identified  on  aerial  photos  by  its 
distinct  dark  tone  and  coarse  texture.  The  inland  margins  of 
mangroves  are  sometimes  hard  to  separate  from  adjacent 
swamp  forests  and  other  types. 

Mangroves  serve  as  a  natural  filtering  and  nutrient  buffer- 
ing system  which  settles  the  silt — providing  a  slow  sustained 
release  of  nutrients  into  the  lagoon.  Mangroves  provide 
lumber,  firewood,  and  fishing  grounds.  They  also  serve  as  fish 
nurseries  and  habitat  for  birds  and  fruit  bats. 

The  most  common  mangrove  stand  consists  of  trees  of 
medium  size  (MNl).  A  distinctive  mangrove  type  found  in 
Pohnpei  is  characterized  by  extensive  areas  of  low,  dense 
growth  usually  in  the  interior  of  large  mangrove  areas.  These 
areas  are  especially  common  where  water  circulation  is 
limited  and  the  soil  is  more  firm.  These  stands,  called  "pidir- 
ing"  on  Pohnpei  (Lendvai  and  Hill  1969),  consist  mostly  of 
Rhizophora  with  some  Bruguiera  trees — which  are  too  small 
to  be  useful  for  wood  products.  Such  areas  are  designated 
MNO  on  the  maps.  Timber  volumes  in  mangrove  forests  were 
inventoried  in  1984  (Petteys  and  others  1986). 

Sonneratia  alba  is  dominant  on  the  seaward  side  of  the 
mangrove  (Classman  1952).  At  the  mouths  of  larger  rivers  or 
around  bay  indentations,  Rhizophora  mucronata  and  R. 
apiculata  may  occur  as  pure  stands  mixed  with  S.  alba  and 
some  Bruguiera  gymnorhiza.  On  the  landward  side  of  man- 
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Table  4 — Partial  list  of  plant  species  of  Pohnpei 

Genus 

Species 

Author 

Family 

Acrostichum 

aureum 

L. 

Pteridaceae 

Adenanthera 

pavonina 

L. 

Mimosaceae 

Ageratum 

conyzoides 

L. 

Compositae 

Aglaia 

ponapensis 

Kaneh. 

Meliaceae 

Albizia 

faicataria 

(L)  Fosb. 

Mimosaceae 

Alpinia 

carolinensis 

Koidz. 

Zingiberaceae 

Annona 

muricata 

L. 

Annonaceae 

Artocarpus 

altilis 

(Park)  Fosb. 

Moraceae 

Artocarpus 

mariannensis 

Tree. 

Moraceae 

Barringtonia 

racemosa 

(L)  Spreng. 

Lecythidaceae 

Bruguiera 

gymnorhiza 

(L)  Lam. 

Rhizophoraceae 

Calophyllum 

inophylium 

L. 

Guittiferae 

Campnosperma 

brevipetiolata 

Volk. 

Anacardiaceae 

Canaga 

odorata 

(Lam.)  Hook,  f  &  Thorns. 

Annonaceae 

Carica 

papaya 

L. 

Caricaceae 

Cassia 

spp. 

L. 

Mimosaceae 

Casuarina 

iitorea 

L. 

Casuarinaceae 

Cenchrus 

echinatus 

L. 

Gramineae 

Cinnamomum 

carolinense 

Koidz. 

Lauraceae 

Citrus 

spp. 

Rutaceae 

Claoxylon 

carolinianum 

Pax  &  Hoffm. 

Euphorbiaceae 

Clinostigma 

ponapensis 

(Becc.)  Moore  &  Fosb. 

Palmae 

Cocos 

nucifera 

L. 

Palmae 

Cordia 

subcordata 

Lamarck 

Boraginaceae 

Cynometra 

ramiflora 

L. 

Caesalpiniaceae 

Cyperus 

javanicus 

Houtt. 

Cyperaceae 

Derris 

trifoiiata 

Lour 

Fabaceae 

Desmodium 

heterocarpon 

(L.)  DC. 

Fabaceae 

Desmodium 

var.  strigosum 

V.  Meeuwen 

Fabaceae 

Dioscorea 

spp. 

_ 

Dioscoreaceae 

Discocalyx 

ponapensis 

Mez 

Myrsinaceae 

Echinociiloa 

coionum 

(L.)  Link 

Gramineae 

Elaeocarpus 

carolinensis 

Koidz. 

Tiliaceae 

Eleocharis 

geniculata 

(L.)  Roemr  &  Schultes 

Cyperaceae 

Elephantopus 

mollis 

Hbk. 

Compositae 

Eleusine 

indica 

(L.)  Gaertn. 

Gramineae 

Eragrostis 

amabilis 

(L.)  Wight  &  Arn.  ex  Hook. 

Gramineae 

Eugenia 

carolinensis 

Koidz. 

Myrtaceae 

Eugenia 

stelechantha 

(Diels)  Kaneh. 

Myrtaceae 

Ficus 

tinctoria 

Forst.  F. 

Moraceae 

Fimbristylis 

cymosa 

R.Br. 

Cyperaceae 

Fragraea 

berteriana 

(Gilg  &  Bened.)  Fosb. 

Gentianaceae 

Gleichenia 

linearis 

(Burm.F)  C.B.Cl. 

Gleicheniaceae 

Gleichenia 

weatherbyi 

Fosb. 

Gleicheniaceae 

Glochidion 

marianum 

Muell.-Arg. 

Euphorbiaceae 

Guettarda 

speciosa 

L. 

Rubiaceae 

(continued) 


groves,  the  species  mix  may  include  Lumnitzera  littorea  and 
Xylocarpus  granatum.  Where  estuaries  become  river-like, 
Rhizophora  drops  out,  Sonneratia  remains  common,  and 
Bruguiera,  Xylocarpus,  and  Lumnitzera  become  more  com- 
mon. Heritiera  littoralis  is  common  along  the  landward  side 
of  mangroves  and  upstream. 

Stands  of  Nypa  fruticans  occur  along  the  lower  portions 
and  mouths  of  some  rivers.  In  some  regions  vegetation  typing 
systems  include  a  A'^vpa  swamp  type.  In  Micronesia,  however, 
this  species  generally  does  not  occur  in  areas  wide  enough  to 
be  delineated.  Where  it  makes  up  at  least  20  percent  of  the 
canopy  of  a  type  island,  its  presence  is  indicated  by  the  letter 
N,  as  the  second  N  in  MNIH.N  (table  3). 


Atoll  Forest  (AT) 

Atoll  forest  is  an  association  of  species  generally  occurring 
toward  the  interior  of  larger  and  wetter  uninhabited  atolls 
and  just  inland  of  the  strand  on  sandy  or  rocky  coasts  of  low  • 
and  high  islands.  Species  commonly  found  in  atoll  forests 
include  an  outer  fringe  of  shrubby  Scaevola  taccada,  Tourne- 
fortia  argentea,  Sophora  tomentosa,  and  on  rocky  substrate 
Pemphis  acidula.  Tournefortia  and  Pemphis  may  grow  into 
well-formed  small  trees.  Tall  Casuarina  Iitorea  trees  may  be 
present  especially  along  the  leeward  shore.  Other  tree  species 
include  Calophyllum  inophylium,  Cordia  subcordata,  Her- 
nandia  sonora.  Guettarda  speciosa,  Pandanus  spp., 
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Table  4 — Partial  list  of  plant  species  of  Pohnpei  (continued) 

Genus 

Species 

Author 

Family 

littoral  IS 

Drv 

Sterculiaceae 

Herns  nd  la 

3U IIUI  d. 

L. 

Hernandiaceae 

H I  hi cpi  1 5 

1 1 1  L/ldC  Lio 

tiliappit? 

Ill  Idi^v.  LIS 

L. 

Malvaceae 

1 UU 1 1 1  CCa 

ma  11  ritia  na 

Jacc]. 

Convolvulaceae 

nP5— pa  n  ra  p 

n  IV  Ooststr 

Convolvulaceae 

I QP  h  a  p  m  1 1  m 

chordatum 

(Trin.)  Hack.  RX  Warb. 

Gramineae 

LipplH 

nodiflora 

(L.)  Rich. 

Verbenaceae 

I  11  m  n  1 1 7Prji 

littorea 

(Jack)  Voigt 

Combretaceae 

Mangifera. 

indica 

L. 

Anacardiaceae 

M  erreniis 

peltata 

(L.)  Merr. 

Convolvulaceae 

\A  ptrnvvlrtn 

IVIL.ll  WA.yi\_»ll 

amicarum 

(Wendl.)  Becc. 

Palmae 

\A  1  m 

IVl  1 1 1  l(_/^Cl 

pudica 

L. 

Mimosaceae 

M  orinda 

citrifolia 

L. 

Rubiaceae 

lisa 

spp. 

M  usaceae 

\A  \/ricti/^ii 
IVl  y  I  1  d L ICa 

1  ncii  1  a  nc 

K;ineh 

EVdlt^ll. 

Ndynslicaceae 

fruticans 

Wurmb 

Palmae 

Paliiniiin  m 
raiauuiuiii 

Wa  rra  \c 

fvdl  1  d  Iv 

Sapotaceae 

Pa  nH  a  n  11 Q 

cominsli 

Hemsl. 

Pandanaceae 

Pangium 

edule 

Reinw.  ex  Bl. 

Flacourtiaceae 

Psrinan 

laurina 

Gray 

Chrysobalanaceae 

Parkia 

korom 

Kaneh. 

M  imosaceae 

Paspalum 

distichum 

L. 

Gramineae 

Passiflora 

foetida 

(DC.)  Killip 

Passifloraceae 

Pemphis 

acidula 

Forst.  F. 

Lythraceae 

Phra  crmitPQ 

karka 

^Rpt7  ^  Xrin  py  StPiiH 

^  IX  y^ii.,  f    iiiii.  V"'v  LJLL.UU. 

Ora  mi  npa  p 

VJ  1  CillllllV'dV' 

methysticum 

Forst.  F. 

Piperaceae 

Piper 

ponapense 

CDC. 

Piperaceae 

Pisonia 

grandis 

R.  Brown 

Nyctaginaceae 

Premna 

obtusifolia 

R.  Brown 

Verbenaceae 

Pterocarpus 

indicus 

Willd. 

Fabaceae 

Pt  vpH  n^nprma 
1  I  y  ^  1  iwo      I  Ilia 

1 1  V/Ol  11  VJl 

(Kaneh.)  Vloore  &  Fosb. 

Palmae 

Ptychosperma 

ledermanniana 

(Becc.)  Moore  &  Fosb. 

Palmae 

R  hi7AnhAra 

ix iiiz.WL/iiv_/i  a 

a  nipi  ila  ta 

dLrlC  llldld 

Bl. 

R  hi7onh nruppflp 

Rhizophora 

mucronata 

Lam. 

Rhizophoraceae 

Saccharum 

officinarum 

L. 

Gramineae 

^papvnla 

tappaHa 

Id^WdUd 

^fiaprt  ^  R  nv 

^VJd\>l  l.f    iX      A  . 

Onndpniappap 

VJ  WV^U\-lIld\.>Vd^ 

Sonneratia 

alba 

J.E.  Smith 

Son  neratiaceae 

Sophora 

tomentosa 

L. 

Papilionatae 

Stachytarpheta 

jamaicensis 

(L.)  Vahl 

Verbenaceae 

Tp  r  m  1  n  a  1 1  a 

1  \,l  Ilill id  1  la 

pamlinpfiQiQ 

Wdl      11  llv. Ildlo 

K  a  npfi 

IVdIIVII. 

r^nmhrptappnp 

X^  \J  111  L/l  C  Id^Lfd^ 

Terminalia 

catappa 

L. 

Combretaceae 

Tournefortia 

argentea 

(L.F,)  Johnston 

Boraginaceae 

Vernonia 

cinerea 

(L.)  Less 

Compositae 

Vigna 

marina 

(Burm.)  Merr. 

Fabaceae 

Wollastonia 

biflora 

(L.)  DC. 

Compositae 

Xylocarpus 

granatum 

Koen. 

Meliaceae 

Pisonia  grandis,  Terminalia  catappa,  Morinda  citrifolia,  Hi- 
biscus tiliaceus,  Ficus  spp.,  and  Premna  obtusifolia. 

Plantation  Forest  (PF) 

Plantation  forests  are  stands  planted  for  commercial  forest 
production  and  erosion  control.  The  type  is  limited  to  small 
species  introduction  trials  near  forestry  stations  and  to  two 
narra  (Pterocarpus  indicus)  plantations  established  during 
the  Japanese  era  (1914-1945). 

Dwarf  Forest  (DF) 

Moss  forest  (typed  as  dwarf  forest  for  this  survey)  occurs 
along  Pohnpei's  highest  ridges.  Total  area,  however,  is  small. 


Only  1  ha  (2.5  acres)  of  this  type  was  identified  in  the  survey 
(tables  I  and  2). 

Secondary  Vegetation 

Areas  of  secondary  vegetation  are  covered  with  a  tangle  of 
fast-growing  vines,  shrubs,  and  small  trees.  Some  areas  of 
secondary  vegetation  may  represent  a  successional  stage  fol- 
lowing disturbance  of  natural  forest.  Quite  often,  areas  of 
secondary  vegetation  are  Micronesian  gardens  in  a  fallow 
phase.  On  Pohnpei,  Hibiscus  tiliaceus  usually  predominates 
and  often  forms  almost  pure  stands.  This  short  scrubby  tree 
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grows  in  a  wide  variety  of  locations  from  swamps  to  hillsides. 
It  is  a  common  invader  on  abandoned  agricultural  sites.  In 
some  areas,  especially  along  roads,  a  variety  of  other  species 
may  be  found. 

Agroforest 

Agroforests  were  created  by  Micronesians,  with  some 
assistance  in  seed  dispersal  from  fruit  bats  and  birds.  Agro- 
forests  include  a  mixture  of  fruit  and  other  useful  trees  and 
vegetable  crops,  generally  established  near  villages.  Scattered 
coconut  trees  and  breadfruit  trees  are  an  indicator  of  agrofor- 
est. The  canopy  is  often  uneven  and  may  be  interspersed  with 
open  areas  of  taro  patches,  small  open  canopy  gardens,  and 
areas  of  secondary  vegetation — all  too  small  to  be  delineated 
as  separate  types. 

The  area  of  agroforest  in  Pohnpei  has  greatly  increased  in 
recent  years — in  response  to  a  rapidly  increasing  population. 
A  recent  ground  survey  identified  over  11,000  ha  of  this 
type — about  double  that  mapped  on  the  1975  photos.  The 
agroforest  type  accounts  for  about  one-third  of  the  land  area 
of  Pohnpei  (fig.  2). 

Agroforests  that  contain  more  than  20  percent  coconut 
(Cocos  nucifera)  trees  are  designated  as  AG. CO.  Other  com- 
mon species  include  breadfruit  {Artocarpus  spp.),  mango 
(Mangifera  indica),  bananas  (Musa  spp.),  and  sometimes 
false  durien  (Pangium  edule).  The  understory  commonly 
includes  Cananga  odorata.  Citrus  spp.,  sei  (Annona  muri- 
cata),  mamiap  (Carica  papaya),  patches  of  yams  {Dioscorea 
spp.),  saku  (Piper  methysticum),  sugarcane,  pineapple,  and  a 
number  of  ornamentals.  The  native  pwur  (Fragraea  berteri- 
ana  var.  sair)  with  its  fragrant  flowers  often  grows  around 
homesteads. 

Agricultural  activities  on  Pohnpei  are  not  confined  to  agro- 
forest areas.  Small  scattered  yam  {Dioscorea  spp.)  patches 
and  plots  of  Piper  methysticum  are  often  cultivated  under- 
neath the  forest  canopy.  Such  areas  are  not  visible  on  aerial 
photographs,  and — in  any  case — are  too  small  to  map. 

Coconut  Plantation  (CO) 

Dense  groves  of  coconut  trees  that  were  originally  planted 
for  commercial  reasons  are  designated  as  CO.  A  distinctive 
feature  of  this  type  is  the  geometric  planting  pattern  of  the 
groves. 

Nonforest 

Marsh  (M) 

Areas  dominated  by  grasses,  sedges,  and  herbs  that  grow  in 
standing  water  most  of  the  year  are  classified  as  marshes. 
Types  of  marshes  include  saline  and  freshwater. 

Marsh,  saline  (M.S) — Areas  generally  along  the  coast  or 
adjacent  to  mangroves  and  periodically  inundated  by  salt- 
water, are  classified  as  saline  marshes.  Common  herbaceous 
species  include  Cyperus  javanicus,  Derris  trifoliata  (at  the 


edge  of  mangroves  especially),  Eleocharis  geniculata,  Fim- 
bristylis  cymosa,  Ipomoea pes-caprae  ssp.  brasiliensis.  Lippia 
nodiflora,  Paspalum  distichum,  Vigna  marina,  and  WoUas- 
tonia  biflora.  A  number  of  woody  species  characteristic  of 
strand,  swamp  forest,  and  mangrove  may  surround  marshes 
or  be  sparsely  scattered  in  the  marshes. 

Marsh,  freshwater  (M.F)— Marshes  just  slightly  above  sea 
level  and  surrounded  by  mangrove  (Stemmerman  and  Proby 
1978);  or  in  depressions  in  upland  areas.  The  vegetation  in 
these  areas  may  be: 

•  Short  sedges,  mixtures  of  sedges  and  other  low  herba- 
ceous growth,  or  mixtures  of  sedges  and  taller  herbaceous 
growth;  and  where  water  is  somewhat  brackish,  Acrostichum 
aureum 

•  Tall  reeds,  usually  Phragmites  karka  (designated  M. F.  P) 

•  Cultivated  marshes,  usually  taro  patches  (designated 
M.EC). 


Grassland  (G) 

Grasslands  or  "savanna"  are  areas  with  a  single  layer  of  low 
herbaceous  cover.  Shrubs  and  trees,  if  present,  are  widely 
scattered.  The  soils  are  generally  infertile  and  poorly  drained 
clays. 

Grasslands  are  thought  to  be  the  result  of  destruction  of  the 
forest  vegetation,  particularly  by  fire,  which  removed  the 
humus  layer  and  exposed  the  soil  to  rain  and  sun.  As  frequent 
fires  degrade  the  soil,  tree  species  gradually  disappear. 

Seven  subtypes  of  grasslands  have  been  delineated: 

•  Areas  of  patchy  herbaceous  growth — generally  low 
grasses  and  sedges — on  barren,  degraded  sites.  Patches  of 
bare  soil  are  common  (designated  G.B). 

•  Areas  in  which  predominant  cover  is  a  tangled  mat  of 
Gteichenia  fern  (designated  G.F).  Such  areas  are  subject  to 
frequent  burning  and  the  soils  are  generally  heavy  infertile 
clays.  On  Pohnpei,  this  type  replaces  the  mix  of  native  and 
introduced  shrubs,  Pandanus  spp.,  and  herbaceous  vegeta- 
tion that  are  characteristic  of  savanna  in  the  western  Caroline 
Islands.  At  higher  elevations,  G.  weaiherbyi  forms  almost 
impenetrable  patches.  At  lower  elevations,  especially  near 
Palikir,  where  fires  are  more  common,  the  co\  er  consisting  of 
G.  linearis  is  thinner  and  soil  more  degraded. 

•  Grasslands  with  a  mixture  of  graminoid  species  and 
shrubs  (designated  G.S).  The  species  present  may  be  specific 
to  savanna  grasslands. 

•  Grasslands  once  under  culti\ation  (designated  G.CA). 
Where  soils  are  not  so  degraded,  as  they  are  in  areas  aban- 
doned after  cultivation,  a  number  of  herbaceous  weedy  spe- 
cies may  be  found.  On  Pohnpei,  the  list  of  weeds  include 
Ischaemum  chordaium  (sometimes  forming  pure  dense 
cover).  Cassia  spp..  Mimosa  pudica.  Passifiora  foeiida.  Ipo- 
moea mauriiiana.  Merremia  peliata.  Piper  ponapense,  Sta- 
chytarpheia.  Jamaicensis,  Elephaniopus  mollis,  Ageratum 
conyzoides.  V'ernonia  cinerea.  Desmodium  helerocarpon  var. 
strigosum.  Eragrosiis  amabilis,  Cenchrus  echinaius,  Eleusine 
indica,  Paspalum  distichum.  and  Echinochloa  colonum. 
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•  Open  areas  with  predominantly  grass  or  grass-like 
ground  cover  (designated  G.G). 

•  Grasslands  with  a  mixture  of  graminoid  species  and 
Pandanus  spp.  (designated  G.P). 

•  Areas  that  bear  signs  of  having  been  disturbed  by  recent 
human  activity  such  as  bulldozing.  Generally,  these  areas  will 
remain  degraded  grasslands,  due  to  the  loss  of  the  humus 
layer  (designated  G.D). 

Cropland  (C) 

Cultivated  land  with  no  tree  cover.  Most  garden  areas, 
however,  are  too  small  to  delineate  and  are  included  with 
other  land  classes  such  as  agroforest  or  secondary  vegetation. 

Urban  (U) 

Towns,  villages,  and  areas  developed  for  nonforest,  non- 
agricultural  use.  Where  features  such  as  buildings  and  roads 
are  interspersed  with  vegetation,  the  area  may  be  classed  as 
Urban/ Secondary  vegetation  (U/SV),  Urban/ Agroforest 
land  (U/AG),  or  Urban/ Cropland  (U/C). 

Barren  (B) 

Areas  such  as  rock  or  sterile  soil  that  lack  natural  vegeta- 
tion, are  delineated  as  barren. 

Water  (W) 

Includes  both  fresh  and  brackish  water. 


GLOSSARY 


Agroforest:  Land  where  planted  fruit  trees  and  other  agri- 
cultural plants  are  cultured  among  forest  trees. 

D.b.h.:  Diameter  at  breast  height.  Tree  diameter  outside 
bark  measured  at  breast  height,  1.3  m  above  the  ground. 

Forest  land:  Land  at  least  1 0  percent  stocked  by  live  trees  or 
land  formerly  having  such  tree  cover  and  not  currently 
developed  for  nonforest  use. 


Land  area:  Land  area  includes  dry  land  and  land  temporar- 
ily or  partially  covered  by  water,  such  as  marshes,  swamps, 
and  river  flood  plains;  streams  or  sloughs. 

Land  class:  A  classification  of  land  by  major  use  or  major 
vegetative  characteristics;  i.e.,  forest,  secondary  vegetation, 
agroforest,  and  nonforest. 

Nonforest  land:  Land  that  has  never  supported  forests  or 
was  formerly  forested  and  is  currently  developed  for  non- 
forest use. 

Secondary  vegetation:  A  vegetation  type  characterized  by 
small,  fast-growing  trees  and  vines,  usually  weedy  invaders. 

Vegetation  type:  An  area  delineated  on  the  maps  as  having 
similar  plant  composition  to  one  of  the  types  described  in 
the  section  on  type  classification. 
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